Posttraumatic external carotid artery pseudoaneurysm with arteriovenous fistula is a rare condition. An 8-year-old child presented with painful pulsatile swelling in the preauricular region following a penetrating glass shrapnel injury. Detailed evaluation showed distal external carotid artery pseudoaneurysm with fistula, which was draining into the retromandibular vein. Endovascular treatment was performed. This case highlights the role of endovascular intervention for such rare complicated vascular pathologies.
Introduction
Extracranial carotid artery pseudoaneurysms are very rare and make less than 4% of total peripheral arterial pseudoaneurysms. [1] Among these, external carotid artery pseudoaneurysm is rare and the pseudoaneurysm with fistula is even rarer.
Etiology can be radiotherapy, [2] surgical iatrogenic injury, [3, 4] and posttraumatic. [5] These cases pose different diagnostic and therapeutic challenges to the clinician. Color Doppler ultrasound and computed tomography (CT) angiography are the primary modalities used for diagnosis, and in most of the cases are sufficient for diagnosis. However, digital subtraction (DSA) angiography remain the gold standard to establish the diagnosis, evaluate the angioarchitecture, and planning of endovascular management. [6] In our case, it was penetrating trauma to the artery as well as vein, which led to pseudoaneurysm formation from the external carotid artery, which was subsequently fistulizing with the retromandibular vein.
Case Report
An 8-year-old child presented to our hospital with painful swelling in the right preauricular region following a penetrating glass shrapnel injury. The glass shrapnel was removed and wound was stapled by local treating surgeon. There were two episodes of bleeding from the site, which was treated conservatively outside in a peripheral hospital. Then, he started developing ipsilateral facial nerve palsy and enlargement of the swelling, for which he was referred to our center. On local examination, he had tender pulsatile This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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Head & neck swelling in the right preauricular region. Patient also had grade 4 facial palsy [ Figure 1A ].
Color Doppler ultrasound showed a narrow neck pseudoaneurysm from the distal external carotid artery. Typical ying-yang phenomenon was seen. CT angiography showed a pseudoaneurysm originating from distal external carotid artery. Rest of the carotid circulation was normal [ Figure 1B ].
Endovascular treatment was done under general anesthesia. Catheter angiography showed pseudoaneurysm from distal right external carotid artery close to the origin of superficial temporal artery (STA).
There was a very small rent at the origin of STA with slow opacification of pseudoaneurysm, which was slowly draining out into the retromandibular vein [ Figure 1C and D]. CT angiography did not show early draining vein as delayed venous phase was not performed.
6F Guiding catheter was placed in the distal external carotid artery. Attempts were made to enter the rent with marathon microcatheter and mirage microwire, however, it was unsuccessful due to the extremely small size of the rent, which was located just at the origin of the superficial temporal artery.
The distal external carotid artery at the site of the rent was occluded with free platinum Hilal coils and subsequently dilute Glue (NBCA) was injected into the coil mesh. The rationale for using coils with glue was that coils act as a meshwork for Glue (a liquid embolic agent) in the region of interest, thus preventing non-target embolization. Final external carotid artery angiogram showed occlusion of distal external carotid artery with non-opacification of the pseudoaneurysm and good reformation of internal maxillary artery and STA through collaterals [ Figure 2A and B].
Post procedure the swelling was non-pulsatile. Follow up at two weeks showed reduction of the swelling. CT scan after 4 weeks showed thrombosis of pseudoaneurysm with reduction in its size [ Figure 2C ]. Staples were subsequently removed. At 3 months follow-up, there was complete resolution of the swelling with partial recovery from lower motor neuron facial palsy.
Discussion
Direct carotid artery injury with formation of pseudoaneurysm and arteriovenous fistula is not a common entity, and is usually associated with neurological symptoms and high morbidity due to risk of bleeding. Endovascular management is an effective therapy in the management of pseudoaneurysm as compared to surgery. [7] Mortality rates are significantly are significantly high at more than 20% for surgery as compared with 1% in endovascular treatment for carotid artery injuries.
Exact localization of the lesion is mandatory before planning an endovascular treatment. Color Doppler ultrasound is the first investigation for vascular injuries. It may show the site of injury as well the status of proximal and distal arterial system. Color Doppler also has the added benefit of velocity measurement over CT angiography. [8] Cerebral CT angiography is rapid, non-invasive, and very accurate in the diagnosis of neurovascular injuries. [6] Maximum intensity projection and three-dimensional volume rendering provides very good spatial resolution.
Digital subtraction angiography (DSA) provides most accurate details of parent artery, site of origin of pseudoaneurysm any associated complication such as dissection or thrombosis, and associated findings such as arteriovenous fistula, as in our case. [9] DSA is important for the planning of endovascular treatment.
Available options include occlusion by glue, fibered platinum, or detachable coils or a combination of these materials. [6] Treatment options include parent vessel sacrifice in ECA pseudoaneurysm. The arteriovenous fistula needs to be disconnected by occlusion of the communicating channel with coils or dye. However, in difficult cases like this case where neck of the pseudoaneurysm is difficult to localize as the rent was very small and was located just at the origin of STA, occlusion of the parent artery can yield good success. The occlusion of pseudoaneurysm also cures the extremely slow flow fistula associated with pseudoaneurysm. Follow up imaging of the endovascular treatment can establish the durability of the results.
To our knowledge, concurrent pseudoaneurysm and arteriovenous fistula has not been described yet in maxillofacial region in the Indian literature. [10] 
Conclusion
Posttraumatic external carotid artery pseudoaneurysm may cause catastrophic complications such as intractable bleeding and various neurological complications. External carotid artery pseudoaneurysm with fistula is a very rare entity and endovascular management is a safe and durable option of treatment.
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